Peptidoglycan increases firm adhesion of monocytes under flow conditions and primes monocyte chemotaxis.
The Toll-like receptor (TLR) 2/nucleotide-binding oligomerization domain ligand peptidoglycan (PG) has been shown to be present in macrophage-rich regions within atherosclerotic lesions, and stimulation of TLR2 promotes atherosclerotic plaque and intima formation in in vivo mouse models. We determined the effect of a PG preparation and Pam(3)Cys-SK(4), a synthetic TLR2 activator, on (1) adhesion molecule expression by flow cytometry; (2) monocyte adhesion under flow conditions, and (3) monocyte migration. The total adhesion (rolling and firm adhesion) of the PG-preparation-stimulated monocytes to L cells, constitutively expressing ICAM-1 (intercellular adhesion molecule-1) and E-selectin, was decreased. This was most likely due to the L-selectin shedding, since monocyte incubation with a blocking L-selectin antibody resulted in a comparable number of adherent monocytes as PG-stimulated cells. The PG preparation induced an increased percentage of firmly adherent, polarized cells and a beta(2)-integrin-dependent binding to ICAM-1-coated beads. Interestingly, the PG preparation induced a priming of the monocytes for increased migration towards the chemoattractant C5a which was TLR2 and beta(2)-integrin dependent. Pam(3)Cys-SK(4) gave comparable results to the PG preparation in all assays tested. This study demonstrates that PG activation of monocytes results in an increase in adhesive and migratory capacities of these cells. This might be a mechanism by which PG promotes atherosclerotic disease in vivo.